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These are scenes of everyday life: a farmer working in his field, a 
sunbather in search of the perfect tan, a surveyer spending hours working 
on a building , a lifeguard, construction engineer on a highway project, a 
retiree working in her garden, the weekend golfer. For all these people the 
common denominator aside from the fact that they could the patient of an 
optometrist is that they, like most everyone else, are at risk for basal cell 
skin cancer from long term exposure to the sun. Over the last two decades 
there has been in general an increase in the overall health conscienceness 
of the general public and among the most popular topic in the general press 
has been the subject of skin cancer and its realtionship to sun exposure. 
The purpose of this thesis is to assist the optometrist in increasing 
his/her working understanding of the most common form of skin cancer-
basal cell carcinoma (epithelioma). Today in the United States there are 
each year 150 cases per 100,000 people, and it has been estimated that one 
in seven people will be diagnosed with it sometime in their life.1 Covered 
here are it's most frequent causes, the tissue of origination, the ability to 
identify the suspicious lesion, the sights of most common suseptibility, 
making the proper referral, diagnosis and treatment, and choosing 
appropriate statements to the patient concerning the optometrist's own 
suspision. 
A brief anatomy lession and appreciation of function 
Before going further a brief review of the skin's function and anatomy. 
Everyone can enjoy from an asthetic and cosmetic perspective the beauty in 
clear, smooth, healthy skin, but to really appreciate it one needs to look at 
it much more completely. Skin is mankind's primary defense from the 
onslaughts of the environment; it shields us from pathogenic organisms, it 
gathers sensory information, it provides for some vitamin synthesis, it 
provides insulating warmth, and regulates body temperture through 
persperation. Anatomically the skin is divided into three layers. Going 
from the innermost to the outermost they are as follows. 
1) subcutaneous layer 
2) dermis (corium) 
3) epidermis 
The subcutaneous layer functions as a reservoir of lipid storage and 
metabolism, and provides the supporting structure for the blood vessels 
and nerves that supply the more superficial layers of skin. Deep hair 
follicles and sweat glands begin here. Next, the dermis, consists of 
connective tissue, rich supplies of blood vessels, nerves, cellular elements 
and ground substance. It provides the real "strength" of the skin, and when 
properly treated, it is the main component of the leather we get from 
animals. The sebacous glands and shorter hairs originate here. The 
uppermost layer of the skin, what we see, the epidermis, can be subdivided 
into five layers: (inner to outer): 
1. basal layer- contains both pigment producing cells (melanocytes), and 
more commonly, keratin producing cells 
2. prickle layer- contains polyhedral shaped epithelial cells 
3. granular layer- cells begin to flatten 
4. lucid layer- found only on the palms, and soles of the feet 
these four layers are living tissue, followed by the 
5. horny layer, composed of dead layers of stratified cells in a continous 
shedding process whose main protein component is keratin, capable of 
absorbing large amounts of water.2 
What is basal cell carcinoma (epithelioma) 
There is some disagreement among experts, most feel it is a carcinoma of 
the basal cells of the epidermis, but there are others that think it is a 
nevoid tumor arising from immature embryonal cells, hence it is most 
commonly called basal cell epithelioma (BCE).3 It is seen most often on 
sun exposed areas of the skin and therefore it is prudent for an optometrist 
in the course of his/ her examination to be observant for this condition. 
Ninety percent of all cases present on the face and neck, followed next in 
frequency by the trunk, ears, and hands. It can occur most anywhere on the 
skin although it is rarely found on the palm of the hand or the sole of the 
foot.4 
What does it look like? 
Basal cell epithelioma may begin as a small firm shiny lesion. Over a 
period of time, in the range of several months, this can begin to ulcerate in 
the emerging central depression; starting a cycle of bleeding and crusting 
repeats over and over. It is surrounded by a waxy or pearly appearing 
boarder. This is refered to as a "rodent ulcer".s The lesion 
characteristically grows very slowly, fortunately, although this can allow 
the patient to go on for long periods of time without being aware of its 
existance. There are four distinct types of BCE: (see fig. 1-3) 
1. Noduloulcerative basal cell epithelioma- this is the most common 
type, and as described above it has the characteristic ulcer, the 
surface may contain some telangentagic vessels on the nodular part. 
2. Pigmented type- presents very similar to the noduloulcerative type 
although it has pigmentation, either black or brown in color. 
3. fibrosing type- a very slow growing type most often presenting on 
the face, rarely ulcerates, it is seen as a scarred white plaque. 
4. superficial form- appears most often on the chest or back, it 
presents as either a single or mulitple reddish scaly lesion, that 
when looked at close up reveal telangentatic vessel on the nodular 
boarder.6 
Who is at risk? 
Basal cell epithelioma has in the past been most often seen in middle aged 
white males past age 50, although it can occur at any age, childhood to old 
age. In recent decades there has been an increase in its occurance in 
younger individuals. Upon exposure to the sun the skin reacts to protect 
itself from the damaging affects of ultraviolet light by producing melanin 
which absorbs the radiation. A subprocess incidentally, is the conversion 
of ?-dehydrocholesterol into vitamin 03.7 Since light skinned northern 
peoples with characteristic blue eyes and fair to reddish hair have less of 
this natural protection, they are naturally most suseptible. As evidence of 
this it is interesting to note that in the United Kingdom and Australia, 
where traditionally the automobile drivers seat of is on the right hand side 
of the car, there is a greater incidence of skin lesions on the right side arm 
and face- that exposed to direct sunlight through the open car window, 
whereas in the United States and Canada, having the drivers seat on the 
left, the reverse is true.8 Persons with a history of long term sun 
exposure should be scrutinized especially thoroughly (i.e. lifeguards, 
sunbathers, outdoor workers). Another cause, although much rarer, has 
been attributed to exposure to inorganic arsenic compounds. 9 
What is the cause? 
As mentined above, sun exposure is the primary cause of basal cell 
epithelioma, more specifically the ultraviolet portion of the invisible 
electromagnetic spectrum. Although all ultraviolet light is known to 
damage the skin, the short wavelength UV-C component (200-290 nm) is 
filtered out before it reaches the earths surface. It is only from artificial 
sources, such as UV sterilizing lamps, that man is potentially exposed to it. 
The next shortest, UV-8 (290-320 nm), is the major photocarcinogenic UV 
component leading to skin cancer and stimulates skin pigmentation. Finally 
UV-A (320-400 nm), the longest, requires 1,000 to 10,000 times the dose 
of UV-B to produce equivalent results.1 ° 
Recently scientists have focused much concern over the ozone layer. 
The role this plays in the development of skin cancer of all types is 
increasingly clear. Ozone (03) in the upper atmosphere acts as a natural 
barrier to UV radiation, preventing the majority of it from reaching the 
earth's surface. Since the 1930's a class fo chemicals, chloroflurocarbons 
or CFC's, have been released into the atmosphere as a byproduct of 
industrial processes, as in the manufacture of some plastics, and as 
refrigeration coolants. As they diffuse into the upper atmosphere CFC's 
catylize ozone, converting it into simple molecular oxygen (02), therefore 
allowing holes to develop in the layer, and generally thinning it allowing 
more UV to reach the earth.11 The National Aeronautics and Space 
Administraton has estimated that for every one percent decrease in the 
ozone layer there is a corresponding six percent increase in the incidence 
of skin cancer of all types, including BCE.12 Since UV exposure is 
cumulative, and effects can take years to present, it is prudent to minimize 
sunlight exposure by simply wearing extra clothing such as long-sleeved 
shirts and wide brimmed hats out of doors, avoiding the sun, or more 
conveniently, the use of sunscreen. According to Harvard University 
dermatologist, Dr. Robert Stern, prudent use of sunscreen with a SPF of 15 
or greater during the first 18 years of life reduces by 78 percent the 
chance of getting any type of skin cancer. 13 BCE, though the most common, 
is only one class of skin cancer. The two main others are squamous cell 
carcinoma and malignant melanoma. Any patient can perform routine, 
simple self examinations of his/her own skin to be on the look out for 
possible suspicious lesions. This is easily remembered as the ABCD 
method: 
A= asymmetry of a mole 
B= boarder irregularity 
C= color changes 
D= diameter greater than 6mm. 
Diagnosis and treatment 
To confirm the suspicion the consulting physican, usually a dermatologist, 
an M.D. specializing in diseases of the skin, takes a biopsy of the suspicious 
lesion and has a histological study made of it. There are three ways in 
which this can be performed, either by surgical excision, punch biopsy, or 
scissor biopsy. The choice as to the best approach depends on the size of 
the lesion, the site- keeping in mind the cosmetic affect it will have when 
removing it, the type of skin, and, the ease of the procedure itself. A 
special note as to the technique of choice follows, but first an explaination 
of each. Although surgical excision requires the most skill and is the most 
time consuming, it has the best cosmetic result and in many cases, doubles 
as the treatment by completely removing the BCE. After shaving and 
cleaning the area thoroughly, a local anesthetic is injected around the site. 
When sufficiently numb, an incision using a scapel is made leaving a 3 to 4 
mm boarder around the lesion. The incision pattern resembles basically 
two parenthesis marks facing each other, joined at the top and bottom, ie. 
"()". The removed biopsy is color marked showing it's orientation on the 
body. This recording serves the important function of showing where 
further tissue may need to be removed in case any of the boarders of the 
biopsy show evidence of remaining malignant cells. The orientation of the 
incision is made such that its length runs in the same direction as the 
skin's natural creases and wrinkles, limiting the appearance of the 
resulting scar, and reduces puckering when, in the final step, sutures join 
the biopsy gap together. Punch biopsies are simple and quick and may be 
done with or without sutures. After preparation, a surgical punch 
instrument is inserted to the desired depth and the biopsy is excised. When 
the lesion is raised and cosmesis is not of concern, the third method, 
scissor biopsy, can be performed. As the name implies, after preparation, 
the lesion is simply and quickly removed with a surgical scissor. In any of 
these three techniques, the resultant bleeding is stopped effectively by 
either the suture when used, pressure on the site, or with light 
electrosurgery. After removal, the biopsy is placed in a fixative solution 
ie. formalin and is then ready to be slide and stain prepared for the 
pathologist to view.(fig. 4) As stated earlier, the biopsy itself fortunately 
is effective treatment, but there are others, for example, cryotherapy, 
curettement, chemocautery, electrosurgery, radiation, or combinations of 
all these. Most importantly, it must be stressed that only the most skilled 
and experienced physican should attempt any other technique than surgical 
excision, this being the most successful and thorough treatment.14 
Other considerations 
When a patient presents with a skin leison an optometrist suspects is 
BCE, he is posed with a dilemna. The optometrist wants to create enough of 
a concern without inducing undue allarm. In the course of the routine exam, 
during the period set aside to discuss the findings, it should be stated to 
the patient that there is an area of skin that looks suspicious, and although 
it may be innocent, it shows enough signs to warrent further investigation 
by a dermatologist. By giving the lesion a name, which the patient naturely 
wants to know, and that it may be malignant, the word 'cancer' can have an 
unsettling affect on the patient- here inlies the dilemna. The optometrist 
wants to make enough of an impact to get the patient to take action, but at 
the same time he/she should relate his/her opinion in a calm manner so as 
to not create undue and excessive anxiety on the part of the patient. 
Reassure the patient that if his suspicion is correct, early treatment 
proves to be almost 1 00% curable for BCE ( as well as other types of skin 
cancer) and even in instances of incomplete removal, the reoccurance rate 
is about 25 percent and localized, and further treatment (ie. excision) is in 
the same manner as before.15 Also, and probably most comforting to the 
patient, is the fact that fortunately BCE does not metastisize to other 
parts of the body. In spite of this, quick, thorough diagnosis and treatment, 
is important to minimize scaring, both by the lesion itself, and by the size 
of the excision necessary for a thorough removal. 
To conclude, it is important that the optometrist, as a primary health care 
practioner, has a working understanding of the most common form of skin 
cancer, basal cell carcinoma, and therefore provide the patient an increased 
level of care. To aid in this is the purpose of this thesis. This is achieved 
in the following ways by providing to the optometrist- a basic overview of 
the function and anatomy of the skin, an explaination of what signs BCE 
presents with, information on it's etiology, definitive diagnosis, treatment, 
and prognosis. In addition, care should be taken in order to present the 
suspision to the patient in such a way as to ensure they seek further help, 
but at the same time, explain the situation with the appropriate 
information avoiding undue anxiety for the patient. 
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